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Goal Statement

A Goal

I Provide a solution to the problem of high debt costs and slow development of bio-
projects, which is linked to the lack of a systematic and verified assessment and
comparison protocol for determining biomass supply chain risk, through the
development of potential Biomass Supply Chain Risk Standards (BSCRS).

A Outcome

I Demonstrate the utility of the Potential BSCRS, which will cover > 90% of recognized
risk factors, in accordance with project industry advisors, to (1) more accurately
guantify biomass feedstock supply chain risk and (2) verify the degree to which the
standardized approach can decrease the debt costs of bio-projects based on real
before/after investment data from actual bioenergy projects that require financing.

A Relevance To Bioenergy Industry

I Success of bio-economy depends on low cost of capital, which is currently high
because of poor understanding and inconsistent assessment of risks in the biomass
supply chain. Potential BSCRS will provide a consistent framework and knowledge
base to estimate these risks and lower the cost of capital of bioenergy projects.
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Quad Chart Overview

Timeline

A Project start date: 10/1/2017
A Project end date: 9/30/2021
A Percent complete: 40%

Total FY 17 FY 18

Costs Costs Costs
Pre
Fy17
DOE $752K $1,011K
Funded
Partners:

Sub Contractor(s)-INL

Kcostrat, Inc. (20%)

ASouth Dakota State University (3%)
Industry Partners

Total Planned
Funding (FY
19-Project End
Date)

$1,011K (FY19)
$1,018K (FY20)
$1,018K (FY21)

Andustry Stakeholders Group (>100 members)
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Barriers addressed

I Ot-C: Risk of Financing Large-Scale
Biorefineries

i ADO-C: Codes, Standards, and Approvals for
Use

I Ot-A: Availability of Quality Feedstock

I Ot-B: Cost of Production

I Ct-A: Defining Metrics Around Feedstock
Quality

Obijective

Develop potential BSCRS addressing industry
verified risk factors associated with biomass supply
chain risk to accelerate take-off of bioenergy
projects and potentially improve risk ratings of
bioenergy projects.

End of Project Goal

Apply the developed potential BSCRS and Risk
Rating methodologies using a case study to
demonstrate a reduction
50%.
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1 - Project Overview

A History

I Project is a combination of two past complementary efforts

A FY17 task within project 4.1.2.20 (Economic Analysis of Risk) based on
Subcont rEastral intérest in developing standardized framework
to capture and assess biomass supply chain risks.

A FYO08 Bioenergy Feedstock Library project focused on creating a central
repository database for sample and data management and data
interrogation tools representing biomass and feedstocks throughout the
supply chain through conversion.

A Objectives

I Develop a comprehensive potential BSCRS Framework

A Known and perceived risk indicators that can be practically assessed and
evaluated

A Resources and guidance for understanding and mitigating risk
A Methodology for risk assessment and scoring

I Verify efficacy of framework for lowering risk.

I Certify potential BSCRS framework for industry adoption.
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1 - Project Overview

Why Create Standards for Biomass Supply Chain Risk?
A Risks associated with biomass supply chains are not well understood.

A No established protocols, standards, or recognized industry best-practices to rely
upon to empirically quantify supply chain risks.

A Developers, investors, commercial
lenders, insurance companies,
and rating agencies independently

Most Bioenergy Projects Carry a
BB Rating or less (~Junk)

use |nconS|Stent approaCheS and Rating Marks for Long-Term Bonds Definitions

Mast likely that debt obligations will be honored.

evaluation criteria. I Y ——
. - (+-)
I Leads to unreliable

\Th msa\k lihood that del M b\g ation smllbmhoncr ed,

but co her al.
A possb"l‘l'jl‘y ofa dl’!‘lll’lﬁg d]‘li Ih oc} I debt repayment.

assessment of project risks. | BB e
Probability of repayment i weak, with cause for concem.
A There _are many reasons for Typical bioenergy project FFiafaLi on debt obigasons 4 a real posaiity:
IOW ratlngS, but a key reason ratings are in the junk region High likelihood of default on debl obligations.
is confusion about the 8 [t A ——
Defaulting on debt obligations.
deg ree Of Iong_term Su pply Note: Credit ratings range from AAA lo D, and are further subdivided into a total of

20 ratings (see chart) by the use of plus and minus signs for ratings AAto B.

chain risk.

NLack of BSCR Standards iI-prajmateft

AGF, Stern Brothers, Raymond James, Jefferies Investment Banking
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1 - Project Overview

Actual versus Perceived Bioenergy Feedstock Cost
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A Impact of confusion in Capital Markets
A When Capital Markets are unclear about impact of long-term feedstock
risk, the perceived risk can be greater than actual risk.
A Bio-projects are burdened with financing and debt costs 150-250 basis
points higher than might otherwise have been required.
A Better understanding of risk for Capital Markets
A An established protocol or set of standards gives rating agencies,
commercial lenders and investors a common approach to pricing

feedstock risk.
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